Introduction
Alcohol dependence (AD) is a common global disease affecting a large portion of the population worldwide. Demographic data in the United States shows that approximately 8.5% of Americans are alcohol dependent, while in Europe a similar frequency is assumed [1] . Apart from life threatening morbidities associated with chronic alcohol consumption (liver cirrhosis, gastrointestinal neoplasm, esophageal varices), AD also accounts for high social and economic burdens (unemployment, disability, invalidity) [2, 3] .
Alcohol dependence represents a chronic brain disease with a relapsing course and is diagnosed based on international criteria for substance addictions (ICD 10, DSM IV) [4, 5] , where typical patterns of cognitive, behavioral and physiological symptoms are described (see Table 1 for DSM IV and ICD 10 criteria). For effective treatment results, it is essential to be aware of the core characteristic shared by all substance abusers and addicts, namely, the lack of motivation in changing one's lifestyle. It would, however, be a mistake to categorize all alcohol dependent patients into a single homogenous group, since the disease's disposition factors are as diverse as its treatment. Due to the heterogeneity of AD, researchers have attempted to create subtypes with the aim of providing targeted subtype-specific treatments to patients, thereby increasing their probability of long-term abstinence and hence improving prognosis. A relatively recent study from Hesselbrock [6] has shown that a preference towards the categorization of AD patients into four distinct homogenous subgroups is present among experts in the field (see Table 2 ).
Depending on the patients' drinking patterns and the origin of their substance-craving, relapses, being more common in some than in others, occur frequently in alcohol dependent patients. Physicians struggle with the challenge of preventing such relapses, however, pharmacological treatments are not always the most effective way of preventing them. Psychosocial as well as psychotherapeutic approaches are often essential for motivating patients to stay sober. In the following article, the four subtypes of the "Lesch Alcoholism Typology" (LAT) will be introduced and the symptoms and treatment methods associated with each subtype will be described in detail.
Treatment Goals
While treating alcoholics, two basic principles should be considered: the principle of reality and the principle of mutuality. Treatment goals should be realistic and reachable and both patient andtherapist should mutually agree upon them. Total abstinence is not always the desired outcome. Some patients wish to simply reduce the amounts of alcohol they drink, while others merely want to relieve the symptoms (co-morbidities, vitamin deficiencies, etc.) associated with chronic alcohol consumption. After the Lesch typology has been determined and the treatment goals have been set, it is the therapist's duty to present strategies, that could most effectively help the patient accomplish his/her goals.
Methodology -Development of the Lesch Typology
The Lesch Typology is based on data derived from a longitudinal prospective study on alcohol dependent patients (based on ICD-9 criteria) in a catchment area of 210,000 in- Table 1 DSM-IV-TR and ICD 10 criteria for Alcohol Dependence   DSM-IV-TR criteria for Alcohol Dependence [5] ICD 10 criteria for Substance Dependence [4] When ≥ 3 of the following criteria occur at some time in the same period of 12 months:
When ≥ 3 of the following criteria occur at some time in the same period of 12 months:
Tolerance, as defined by either:
• A need for markedly increased amounts of alcohol to achieve intoxication or desired effect
• Markedly diminished effect with continues use of the same amount of alcohol
Evidence of tolerance, such that increased doses of the psychoactive substance are required in order to achieve effects originally produced by lower doses Withdrawal, as manifested by either:
• The characteristic withdrawal syndrome for alcohol
• Alcohol is used to relieve or avoid withdrawal symptoms A physiological withdrawal state when substance use has ceased or have been reduced, as evidenced by:
• The characteristic withdrawal syndrome for the substance habitants [7] . Between 1976 and 1979, all patients diagnosed with AD and admitted to a psychiatric department were included. Patients were assessed during their hospital stay, while simultaneously their families were also evaluated. Over a follow-up period ranging from 4 to 7 years, these patients were explored every 2nd month. After 12 years, the patients were yet again examined in their family environment by two independent psychiatrists. Particular emphasis was placed on the stability of the previously assigned subgroups. By observing the long term development of 436 alcohol dependent patients, four subgroup specific disease courses could be determined. These subgroups were then correlated with 136 items taken from the patients' psychosocial and medical records. As a result, 11 items showed statistical significance in predicting the subgroup the patient belongs to. These 11 items were then used to establish an instrument acting as a decision tree [8] , which, in the meantime, has been validated through basic and neurophysiologic research studies as well as in many treatment trials [9] , and has additionally been translated into many European languages (English, Spanish, French, Polish, Greek, etc.). A computerized version of the LAT decision tree had been created and is being used on a daily basis in hospitals in many European countries. After completing the survey, the computer program determines the patient's typology, and additionally provides information about treatment goals and methods most appropriate for the patient's subtype.
The multidimensional diagnostic process involved in determining the Lesch subtype is demonstrated in Figure 1 . 
Symptoms
A biological vulnerability accounts for the symptoms associated with this subtype (high levels of acetaldehyde are also found during abstinent phases). These patients tend to use alcohol to reduce their withdrawal symptoms, which can be seen as a sort of rebound phenomenon (GABA hyper- sensitivity; glutamate-GABA imbalance). If Type I patients abruptly decrease or end their usual alcohol intake, severe withdrawal symptoms, such as three-dimensional tremors, profuse sweating ("wet withdrawal"), restlessness and/or epileptic seizures arise (tonic-clonic seizures may occur on the first or second day after sudden quantity changes). The withdrawal symptoms develop rapidly (often within hours) and disappear within a few days. Without instant medical attention these withdrawal symptoms may increase and lead to a life-threatening delirium tremens. During withdrawal, basic vital functions, such as blood pressure or heart rate, are often irregular; however, these disturbances need no special drug treatment. Type I patients can almost always accurately describe the amount of alcohol necessary each morning to put an end to their withdrawal symptoms. In this subgroup, total abstinence is a realistic goal, however, it is also an absolute necessity.
Treatment of Withdrawal
Benzodiazepines should be applied as early as possible, preferably before withdrawal symptoms begin. The dosage may be determined by several factors: either by the quantity of alcohol needed to end withdrawal symptoms in the morning, or by the severity of the immediate (and/or past) withdrawal symptoms and also by the present alcohol blood level. Since benzodiazepines may prevent life-threatening epileptic seizures, it is important to apply a sufficient dosage early during therapy (see Table 4 for standard dosage according to Lejoyeux et al. [10] ). Additionally, adequate hydration should also be ensured.
As for soothing craving symptoms during withdrawal, Caroverine [11] and Acamprosate are recommended for this subtype. Since the full satiety of Acamprosate is only reached after 2 or 3 weeks, concomitant therapy with Caroverine is advised during the first 3 weeks of treatment.
Contraindications: Both Antipsychotics (e.g. Flupentixol) and Anti-parkinson drugs (e.g. Lisuride, Tiaprid) may increase the likelihood of seizures (and also of relapses).
Treatment of Relapse
In case of a brief lapse, a syrup containing GammaHydroxybutrate (GHB) is given to the patient for only several days, so that a full relapse can be prevented. During the occurrence of a full relapse after a prolonged period of abstinence, Type I patients are advised to take Naltrexone, which helps diminish the magnitude and length of a relapse. As soon as abstinence is restored, the drug may be discontinued. Should the relapse be severe, Naltrexone may be combined with GHB in order to achieve an optimal effect.
Relapse Prevention -Medical Treatment
Disulfiram should only be prescribed to highly motivated patients, who are exposed to a high pressure of consuming alcohol (e.g. barkeepers). It is recommended to combine Disulfiram [12, 13] with the anti-craving substance Acamprosate [14] , which should be prescribed for a period of 18 months or longer, usually starting at the onset of withdrawal treatment. However, the prolonged use of Disulfiram should be avoided in alcoholics with liver disease, since liver function may worsen during therapy.
Relapse Prevention -Psychosocial Treatment
Lesch Type I alcohol dependent patients usually do not exhibit any signs of a primary personality disorder. It is rather a physical or biological disease that affects these patients. For this reason, brief behaviorally-oriented treatment interventions (e.g. role-playing) has been thought to help these patients in overcoming the pressure of drinking they are regularly exposed to. Self-help groups (e.g. Alcoholics Anonymous) have also shown to be very valuable in supporting this group of patients. Sometimes systemic approaches may also be helpful, especially when patients are dealing with issues of power or helplessness in their social circles or family. Also, checkups (alcohol breath and blood level) on a regular basis have shown to significantly increase sobriety rates. Through thorough support, absolute abstinence is a reachable goal, as demonstrated in a prospective trial, which has shown that 85% of Lesch Type I patients have proven to be totally abstinent for a period of 2 years, when treated according to the recommendation previously described [15] . When conflicts arise in the lives of Lesch Type II patients they develop strong feelings of anxiety, where instead of dealing with their problems directly ("harm avoidance"), these patients rather turn to alcohol for its anxiolytic and calming effects. In such situations, alcohol is often abused as a conflict resolution strategy. Very often, a primary personality disorder with features of an "ego-weakness" (dependent or anxious (avoidant) personality disorders) may be observed in these patients. In their abstinent phases, Lesch Type II patients often demonstrate a very low self esteem. These patients are frequently found to be (or have been) in a relationship with a dominant partner. Under the influence of alcohol, personality changes may occur with signs of affect instability or reduced impulse-control.
Withdrawals in Type II patients include transitory anxiety/ depressive symptoms, signs of physical tension (with increased blood pressure and heart rate), sweating of the hands and a subtle two-dimensional tremor. No signs of epileptic seizures or polyneuropathy should be present in the patient's medical history. The duration of withdrawal is about two weeks. Long-term abstinence with minor slips, however, without loss of control, is a realistic treatment goal. Minor slips should also be accepted by the therapist, for they do not negatively influence the long-term prognosis.
Treatment of Withdrawal
Well suited for these patients is treatment with Tiaprid, which has very effective anxiolytic properties. The dosage depends on the patient's symptoms (severity of anxiety) and difficulties falling asleep. Sedating antidepressants may also be used if symptoms are mild.
Contraindications: Due to the risk of shifting their ad- 
Relapse Prevention -Medical Treatment
The anti-craving drug Acamprosate [14, [16] [17] [18] in combination with psychotherapy has shown to be quite effective in this group of patients. Antidepressants with anxiolytic properties (e.g. Moclobemide or Trazodone) are also beneficial in preventing relapses in Type II patients.
Relapse Prevention -Psychosocial Treatment
As mentioned before, Lesch Type II alcoholics exhibit symptoms of "ego-weakness", where the main goal of treatment should be the strengthening of the patient's weak personality, and not necessarily the alcohol addiction. Psychotherapeutic methods specializing in the treatment of dependent or anxious personality disorders should be recommended. During these treatments, patients are made aware of their harmful interactions with others and learn to avoid dependent relationships by identifying early warning signs. Emphasis should also be placed on coping techniques during stress and crisis situations. Also, mental strategies helping to reduce anxieties should also be learned (e.g. Hypnotherapy). The patient's social environment should also be taken into consideration. Often systemic therapy is quite helpful, especially if the patient's partner suffers from a certain psychiatric or psychosomatic disease. Occasionally, it may also be of advantage to include the patient's children into the systemic therapeutic process. Self-help groups focusing on anxiety or ego-strengthening and leadership seminars should also be recommended. Alcohol centered groups, such as Alcoholics Anonymous, have shown to be of no use in Type II patients [19] .
Lesch Type III (Depressive Model)

Symptoms
Lesch Type III patients abuse alcohol for its mood enhancing and sleep inducing properties. However, although alcohol seems to act soporifically, it actually destroys the sleep architecture, adding further to the patients' sleeping problems. Epileptic seizures in the patient's medical history are very rare, but should be considered. However, mood disorders are often found in the patients' family history.
Lesch Type III patients are often associated with a "Tellenbach-personality" (melancholic personality). Patients often have inflexible, rigid values and high expectations concerning themselves. These high standard demands are often not met, leading to feelings of dissatisfaction and frustration. Type III patients tend not to experience much psychological enjoyment, hence only under the influence of alcohol do they permit themselves to experience emotions. Optimal functioning in one's profession, family and society in general are so prioritized that little room is left for one's emotional and physical (e.g. relaxation, leisure activities) wellbeing.
During withdrawal, similar to Type II patients, Type III patients also show a subtle two-dimensional tremor, light sweating of the hands, and a tense, but stable, cardiovascular circulation (increased blood pressure and heart rate). Sleep disturbances (problems falling asleep or sleeping through the night) are also quite common during withdrawal, as is the development of depressive symptoms and feelings of guilt. After several months of abstinence, a depressive episode may recur, often accompanied by a severe relapse, possibly lasting months (episodic drinking style). Patients judge their relapses as severe failures and strong feelings of guilt redevelop.
It is essential not to interrupt the treatment chain in Type III patients, since suicidal thoughts and tendencies may transpire during the anxious-depressive states occurring during withdrawal (and also during relapses). In order to guarantee a continuous treatment, regular outpatient appointments should take place after the patient is discharged from the hospital (a precondition is a well structured network between inpatient and outpatient care) [20] . The therapeutic aim in Type III patients is to reduce the frequency of depressive episodes, and consequently minimizing the frequency and duration of heavy drinking periods. However, the occurrence of a severe relapse, which may follow months of total abstinence, should be accepted by both the therapist and patient.
Treatment of Withdrawal
Depending on the patients' psychopathological disturbances (suicidal tendencies or depressive episodes), Lesch Type III patients often need short term admissions to inpatient treatments. Type III alcoholics are given GHB during withdrawal. Already after the first dose the efficacy of the GHB treatment can be assessed. If the desired effect is not achieved, a coexistent benzodiazepine abuse should be considered. In such case, treatment with GHB would be inadequate and therapy must be continued with benzodiazepines. The dosage for benzodiazepines is determined by the patient's withdrawal symptoms, which over the following several weeks should be reduced and the patient should slowly be weaned off the drug. While reducing the dose of benzodiazepines, overlapping therapy with antidepressants should be started. The anti-craving drug Naltrexone should be given early during withdrawal treatment with the intention of decreasing early relapses.
Contraindications: Due to increased relapse and suicidal rates caused by dopamine antagonists, such as anti-psychotic drugs, these medications are not recommended in Type III patients.
Treatment of Relapse
Naltrexone may be given to reduce the duration and severity of a relapse [14] , however, in many cases Naltrexone does not prevent the patient from relapsing when taken during abstinent periods [21, 22] . If a severe relapse occurs, GHB should be given to the patient for several days.
Relapse Prevention -Medical Treatment
In their long-term course, many Lesch Type III alcohol dependent patients are diagnosed with a bipolar disorder. For this reason, relapse prevention with appropriate antidepressants (e.g. Trazodone, Sertralin [23] ) and mood stabilizers (e.g. Lithium, Valproic-acid, Carbamazepine) is essential. Medications are prescribed depending on the patients' comorbidities and chronobiological disturbances. In case of mild depressions "bright light" therapy may also be beneficial.
Relapse Prevention -Psychosocial Treatment
After the symptoms of withdrawal have subsided, therapy relevant personality traits become apparent. The therapist should educate the patient about the relevant factors associated with his/her drinking pattern (it is advisable to first address the cognitive issues, only later on in therapy should the emotional factors be referred to). During psychotherapeutic treatments, with systemic approaches being most appropriate, the therapist should encourage the patient to become aware of his/her position when interacting with others and should aim at stopping the power-struggle in interpersonal relationships (Type III patients are usually perceived as powerful and dominant and tend to quickly overtake control of their partner or of a group). The patients must learn to loosen up and allow for themselves to experience emotions. Hypnotherapeutic approaches have also shown to be quite effective in Type III patients. It is also essential for these patients to become aware of their body and able to identify early signs of onset depressive episodes (e.g. sleeping disturbances, weight loss), and in such cases they should immediately seek the advice of a psychiatrist. By learning and internalizing coping strategies, patients must be prepared to deal with depressive episodes, which should help them stay away from alcohol.
Lesch Type IV (Conditioning Model) Symptoms
During the phase of brain development (<14 years), and long before developing a drinking career, Lesch Type IV patients are often associated with significant childhood abnormalities. Traumatic brain injuries (with unconsciousness lasting longer than 6 hours) and cerebral diseases (e.g. meningitis) as well as deviant child behaviors (e.g. stuttering, nail-biting and/or bedwetting for a period longer than six months) can often be found in the patient's history. Tonic-clonic seizures, neither associated with alcohol consumption nor with alcohol withdrawal, are also frequently found in the patients' medical records. Type IV patients may also display gait disturbances caused by the severe polyneuropathy often seen in these patients.
During withdrawal, patients are often confused and sometimes even completely disoriented. Patients may occasionally be delusional or experience hallucinations and amentia-like states, marked by mood-disturbances and paranoid tendencies. Marked impairments of intellectual capacity and memory (confabulations, perseverations) can also be assessed during withdrawal. Concerning the physical symptoms, a minor twodimensional tremor may be observed. Many Type IV patients don't show any symptoms of sweating ("dry-deprivation") and most of the time have stable cardiovascular rates (normal heart rate and blood pressure). It may take up to months before any signs of recovery may be observed.
The symptoms associated with Type IV patients are not primarily caused by the toxicity of alcohol alone, but are also due to the pre-existing organic brain disturbances. Alcohol rather tends to act as a trigger for these symptoms. A thorough differential diagnosis concerning other causes of organic psychoses is imperative (e.g. cerebral tumors, circulatory disturbances (e.g. stroke), inflammations, hypoglycemia etc.).
Type IV alcohol dependent patients have difficulties resisting "societal pressures" to consume alcohol. Their every day environment consists of people who accept alcoholism and consume alcohol on a regular basis. For Type IV patients, the daily consumption of alcohol is perceived as "normal". Since they are easily influenced by their environment, have weak control over their impulses and barely posses any coping strategies, relapses are often expected after successful withdrawal when and if patients return to their "drinking environment". Type IV patients tend to be socially deprived, are sometimes unemployed or even homeless. Due to impaired cognitive functioning, patients often have trouble in managing their day-to-day lives (however, this is mainly due to the pre-existing damages and not solely to alcohol). Many times the structure of their daily routine may evolve around the consumption of alcohol, which in many cases is the sole source of social interaction these patients have.
A realistic therapeutic aim is to keep the frequency and severity of relapses low (survival is the key issue) and prolong the length of abstinent periods. It is important to bring structure into the patient's daily routine and reduce the patient's physical symptoms to a minimum. The occurrence of relapses must be tolerated by both patient and therapist and must be seen as part of the course of the illness.
Treatment of Withdrawal
GHB is well suited for Type IV patients since it has no sedating side effects (and therefore does not interfere with motivation for further therapy) and significantly reduces the urge to consume alcohol. Also, there are currently no studies that indicate liver toxicity. However, it must be kept in mind, that GHB has no anti-convulsive properties; hence antiepileptic drugs (e.g. Carbamazepine) must additionally be prescribed if the patient is expected to suffer an epileptic seizure. Nootropic medications (cognitive enhancers), such as Memantines, should be prescribed to improve cognitive functioning and simultaneously reduce craving. If patients experience hallucinations or restlessness at night, atypical anti-psychotic medications are recommended (e.g. Quetiapin, Olanzapin).
Contraindications: Tranquilizers (including Benzodiazepines) have adverse effects on cognitive functioning and therefore intensify the patients' withdrawal symptoms.
Treatment of Relapse
The anti-craving substance Naltrexone [23] [24] [25] [26] has shown to be effective in reducing the length of relapses in Type IV patients [14] . Also therapy with GHB has shown to be an effective treatment method during a relapse.
Relapse Prevention -Medical Treatment
To improve cognitive performance, nootropic drugs (Memantine) may be given for long term therapy. Anticonvulsive drugs, such as Carbamazepin, should only be prescribed if tonic-clonic seizures occur in no connection to alcohol consumption or withdrawal. High dosages of parenterally administered Vitamin B1 (Thiamin) are often necessary to treat polyneuropathy. Physiotherapy should also be considered to alleviate suffering caused by polyneuropathy. GHB may be prescribed as a maintenance drug, acting as a substitute for alcohol during abstinent periods, and hence prolonging periods of sobriety. If GHB is given as a replacement treatment, it should be used for a period of approximately 3 months.
Relapse Prevention -Psychosocial Treatment
An essential focus of withdrawal treatment on Type IV patients is to offer them a secure and abstinent environment (e.g. hospital), where sufficient "activation" (e.g. bright light, physical activities) and supportive measures can be guaranteed. Patients should have a highly structured daily routine, which usually helps them gain stability. Type IV patients should also be encouraged to engage in meaningful activities (e.g. institutions with psychosocial programs). Behavioral therapeutic approaches, where patients are trained to control their impulses in case of a situation where the urge to drink may arise, help broaden their coping resources. Still, for many Type IV patients, socially oriented programs (e.g. social housings with ensured abstinent surroundings)are crucial if they are expected to stay sober and to stay away from their usual "drinking environment". In some cases, incapacitation and state custodianship may also be necessary.
Many Type IV patients only remain abstinent during their hospital stay. Patients should be able to continue outpatient treatment for at least 1 year, if possible at the same hospital which they had been admitted to as inpatients. Regular visits, starting at a weekly basis (later on at a monthly basis) are essential. Ideally, these appointments should take place with the same therapist at fixed intervals, times and places. During motivational talks, the patient's poor cognitive capacity (e.g. following complex information may be difficult) should be taken into account, meaning that in the beginning (during withdrawal) motivational content should be repeated several times a day and the patients should gradually be encouraged to set themselves easily achievable goals. Monitoring the drinking habits of patients (e.g. drink-diary and regular checkups) can also be very constructive.
Concluding Remark
Alcohol dependence represents a heterogeneous disease with craving mechanisms being significantly different (e.g. withdrawal, depression, anxiety etc.) in each patient. These craving mechanisms are known to be instigated by diverse biological mechanisms (e.g. NMDA-GABA-, Dopamine-, Opiate-Receptors). The Lesch Typology provides diagnostic procedures helping to define therapy relevant subgroups. The diverse craving mechanisms call for significantly different withdrawal and relapse-prevention medications. By combining these medical treatments with specific psychotherapeutic approaches very good sobriety rates, compared to other chronic conditions, may be achieved.
